Positron emission tomography (PET) was performed in normal volunteers during a serial recall task under the influence of irrelevant speech comprising both single item repetition and multi-item sequences. An interaction approach was used to identify brain areas specifically related to the irrelevant speech effect. We interpreted activations as compensatory recruitment of complementary working memory processing, and decreased activity in terms of suppression of task relevant areas invoked by the irrelevant speech. The interaction between the distractors and working memory revealed a significant effect in the left, and to a lesser extent in the right, superior temporal region, indicating that initial phonological processing was relatively suppressed. Additional areas of decreased activity were observed in an a priori defined cortical network related to verbal working memory, incorporating the bilateral superior temporal and inferior/middle frontal cortices extending into Broca's area on the left. We also observed a weak activation in the left inferior parietal cortex, a region suggested to reflect the phonological store, the subcomponent where the interference is assumed to take place. The results suggest that the irrelevant speech effect is correlated with and thus tentatively may be explained in terms of a suppression of components of the verbal working memory network as outlined. The results can be interpreted in terms of inhibitory top-down attentional mechanisms attenuating the influence of the irrelevant speech, although additional studies are clearly necessary to more fully characterize the nature of this phenomenon and its theoretical implications for existing short-term memory models.
Introduction
The irrelevant speech effect refers to a reduction in the immediate serial recall of lists of presented items, usually digits or letters, when irrelevant auditory material is presented together with the items to be memorized (Baddeley & Salame, 1986; Colle & Welsh, 1976; Jones, 1994; Jones & Macken, 1995a , 1995b Jones, Madden, & Miles, 1992a , 1992b Salame & Baddeley, 1982 , 1986 . This effect occurs despite the fact that the irrelevant speech is independent of the serial recall task and despite the fact that subjects are explicitly instructed to ignore the speech (Jones, 1993) . The effect also occurs regardless of whether the items to be memorized are presented visually (Salame & Baddeley, 1982) or auditorily (Hanley & Broadbent, 1987) , regardless of whether the irrelevant speech occurs at presentation or during the retention interval (Miles, Jones, & Madden, 1991) , whether it comprises meaningful or meaningless information (Colle & Welsh, 1976; Jones, Miles, & Page, 1990; LeCompte, 1994; Salame & Baddeley, 1989) or even if the irrelevant speech is being played backwards (Jones et al., 1990) . However, the effect appears not to be a simple distraction, since loud bursts of noise have little or no effect on the serial recall task (Colle, 1980; Salame & Baddeley, 1987) .
There is no general agreement on the theoretical interpretation of the irrelevant speech effect. It is clearly not due to simple masking effects as irrelevant items that are similar in sound to the remembered material cause no more disruption than dissimilar irrelevant sounds (Jones & Macken, 1995a , 1995b Larsen, Baddeley, & Andrade, 2000; LeCompte & Shaibe, 1997; Surprenant, Neath, & LeCompte, 1999) . There is also a broad agreement with the
